This paper gives the orientation and inspection of aero grade material by using Ultrasonic Phased Array over conventional methods. The dimension of material sample HE15 is 150*120*10. Two defragmented aluminum alloys are joined by welding process known as Tungsten Inert Gas Welding. Inspection of material is carried out by various Non Destructive Testing methods namely ultrasonic method, radiography method, liquid penetrant and Phased array technique. Sensitivity of material is noticed by scanning of ultrasonic phased array and pulse echo technique method alternatively defects are detected by other NDT methods namely X-ray, Ultrasonic phased array technique and LPT. Few surface flaws are noticed at a depth of 2mm by LPT method. Porosity and inclusion defects are better traceout through phased array and X-ray radiography respectively. Ultrasonic Phased Array sectorial scan technique produces immediate images, allowing straight forward visualization of the internal structure and simplifying data interpretation of weld joint. The defect is identified and located by Ultrasonic Phased array Dynamic depth focusing Technique.
1.Introduction
Non Destructive Evaluation (NDE) comprises various activities includes testing, inspection, and examination, Measuring about an object to determine whether the object contains defects irregularities, discontinuities, or flaws [1] .
There are four NDT methods are conducted in the experiment such as Pulse Echo Technique, Ultrasonic Phased Array, Radiography and Penetrant methods are enlarged to evaluate the defects of the material.
SAMPLE PREPARATION
Aluminum alloy is selected for welding process by joining two defragmented aluminum alloys. HE-15 is a family of aluminum group (2014). TIG welding is implemented for the sample preparation [6] .
Chemical composition and mechanical properties
The material consist of aluminum alloy HE-15 is a copper based alloy, chemical composition and mechanical properties are given billow It has thickness of about 12mm in the rectangular shape where the welding is carried out to join the two different aluminum alloys and these plates are non-uniform thickness and scales on the surface. The dimension of the sample is 150*120*10 is machined by lathe machine to get desired shape
Welding
The type of welding implemented for the experiment is Tungsten Inert Gas (TIG). This welding gives the good specification to weld aluminum alloys [7] . The following welding parameters are maintained during the period of experiment. 
Ultrasonic testing
Ultrasonic testing is conducted on the aluminum alloys (HE 15) and the defects are detected by scanning the material. Initially calibration is carried out on the V1 block similarly scanning on the material is carried out with reference to DAC curve [8, 9] . Each reflector gives peak amplitude response [Fig1], A-scan is performed on the material for maintain of the quality of material. Three defects are noticed through A-scan pulse echo method. 
Radiography
D4 film was selected and placed between the two foil screens for X-ray Radiography. These are inserted into the film cassette. Cassette was placed in the Equipment arrangement: The X-Ray Voltage and current parameters are selected as 120KV and 3mA. Source to Film Distance and exposing time are calculated by the following formulae.
The sample is placed between the Penetrameter and the film which is in the direction of X-Ray source. The sample is placed at the distance of 15.1cm from the X-Ray source. When the power is switched on the X-Rays are exposed on the sample with 3sec. after exposing from X-Ray source, the film is brought to the dark room for processing. By proper interpretation defect has been located.
Ultrasonic phased array
Inspection using Phased array has much common with conventional ultrasonic's, since the physic s of wave propagation, reflection, refraction, mode conversion and diffraction remain the same but the method of generating and receiving the ultrasonic waves that is different. The ability to modify or control the beam profile generated by a Phased array Probe leads to three main Electronic Scanning Techniques that cannot be achieved using conventional ultrasonic Systems. Combination of linear Scanning, Dynamic Depth focusing and Sectorial scanning techniques provides a far more complicated scan and greater coverage is not possible by conventional methods. Probe is selected according to the required beam focal distance, scan pattern and the time delays for the elements are calculated. Rapidly and repeatedly steering of probe by Sectorial Scanning Method gives the immediate images with straightforward visualization of the internal structure. The defect is located and identified by adjusting the inspection angle and focal spot sizes. Figure 3 shows the image of the weld root [10] 
Liquid penetrant testing

Surface cleaning
The surface of the component must be thoroughly cleaned by solvent (chemical) cleaner used by spray cans and completely dried before the inspection. Now the samples are free from oil grease, and other contaminates. The surface cleaning is required for achieving successful indication.
Penetrant application
After the surface preparation water washable penetrant [fig5] was applied by the spray can so a penetrant film is formed on the component surface. The florescent penetrant was applied by the liquid spray.
Fig5 Penetrant application on HE15 welded sample
Dwell time
The liquid film should be remained on the surface for a period of 15 minutes to allow penetrant into surface openings. This is called dwell time Removal of excess penetrant: The excess penetrant is removed from the surface. The excess penetrant is washed off with water and cleaned by lint free cloth.
Developer application
The development stage is to reveal the presence of surface defect. Developer is applied by spraying on the surface with nonaqueous wet developer contains ketene, propane corbinal solvents. A thin uniform layer of developer is deposited on the surface [fig6] of the component. Liquid penetrant present within the defect will be slowly drawn by the capillary action into the pores of the developer. The development stage may omit in the florescent penetrant method.
Interpretation
After optimum developing time as been allowed the component surface is inspected for indications of penetrant bleed back into the developer. Die penetrant inspection is carried out in strong lighting condition.
Florescent method
Florescent particles of 5g were taken in 1 litter of water and mixed well. The florescent applied to the welded plates by spraying method. Then the excess penetrant is removed by lint free cloth and inspected under UV light for defects. 
Results and discussion
Penetrant test
The Welded HE 15 samples were tested by the dye and florescent penetrant methods. A single blow hole was observed [fig6, 7] at the heat affected zone [HAZ] . The dimensions of the blow hole open to surface ±1mm depth and 2to3mm width and the defect can be repairable.
ultrasonic test
The welded HE 15 samples were tested by ultrasonic testing. There was one inclusion at the weld and some porosity [fig1] was detected at the welded region. The dimensions of the inclusions were 2mm X 10mm.
radiography test
Five samples of HE 15 materials were tested by using X-Ray radiography. Inclusions, undercut, lack of penetration, blow holes and small porosity were detected from the recorded film
ultrasonic phased array
Two samples of HE 15 materials were tested. Blow holes, porosity [fig2, 3, 4] were observed at the welded region. In this test the accurate size of blow holes were 2mm to 3mm and porosity less than 1mm
Conclusions
It was concluded that, Ultrasonic method is more sensitive in detection of internal defects. X-ray Radiography gave the images of internal defects. Liquid penetrant testing is less sensitive in detection of defects technique Finally Ultrasonic phased array gave the accurate location and dimensions of porosity which could not be detected by Radiography testing and Ultrasonic testing.
